The effects of raising intracellular calcium on synaptic GABAA receptor-channels.
The effects of various calcium (Ca2+) loads imposed through whole-cell patch electrodes on dentate gyrus granule cells were investigated on synaptic GABAA receptor-channels. The kinetics of spontaneous inhibitory postsynaptic currents (sIPSCs) were similar when recorded without any exogenous Ca2+ buffers in the patch electrode or with up to 30 mM BAPTA in the pipette. Unbuffered Ca2+ concentrations of 20-100 microM in the patch pipettes induced a gradual prolongation of miniature IPSC (mIPSC) decays over the course of the recording (10-40 min) with no apparent change in their rise times, peak amplitudes, or frequency of occurrence. This effect was not mimicked by other divalent cations such as strontium. Infusion into the cells of free ionic Ca2+ concentrations buffered with various affinity chelators in the pipette had more pronounced effects on synaptic GABAA currents. Free ionic Ca2+ buffered in the range of 200-400 nM with BAPTA prolonged the decay time constant of mIPSCs. Introducing buffered Ca2+ into the neurons in excess of 1 microM, with a relatively low affinity buffer such as Br2BAPTA, resulted in a marked inhibition of mIPSCs. A similar effect was observed following release of Ca2+ from intracellular stores induced by caffeine (10 mM). We conclude that Ca2+ has a biphasic effect on synaptic GABAA receptor-channels. A high affinity potentiation, consistent with a prolongation of channel burst duration, and a low affinity depression of channel activity both contribute to a complex regulation of synaptic GABAA receptors by [Ca2+]i that has a profound bearing on cellular mechanisms of plasticity and pathological alterations in neuronal excitability.